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© A single wafer transport mechanism (5) takes a 
semiconductor wafer (W) out of a cassette loader 
(1), and transports the wafer to a single wafer posi- 
tioning mechanism (2) for placing the wafer in posi- 
tion. When applying a protective adhesive tape to a 
surface of the wafer, the transport mechanism (5) 
transports the wafer placed in position to a tape 
applying mechanism (3). When removing the protec- 
tive tape from the wafer surface, the transport 
mechanism (5) transports the wafer to a tape remov- 
ing mechanism (4) which removes the protective 
tape from the wafer surface by using a remover 
adhesive tape having a strong adhesion. The wafer 
having the protective tape applied thereto or stripped 
of the protective tape is transported back to a cas- 
sette (1) by the wafer transport mechanism. 
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BACKGROUND OF THE INVENTION 

(1) Held of the Invention 

The present invention relates to an apparatus 
for applying a protective adhesive tape to surfaces 
of semiconductor wafers preparatory to a back 
grinding treatment in order to protect the wafer 
surfaces, and removing the protective adhesive 
tape from the wafer surfaces after the back grind- 
ing treatment. 

(2) Description of the Related Art 

In a semiconductor manufacturing process, 
generally, circuit patterns such as of IC elements 
are formed on one surface or obverse surface of a 
wafer first, and then a back grinding step is carried 
out in which the other, reverse surface of the wafer 
is ground (i.e. back grinding) to reduce the wafer to 
a predetermined thickness. Prior to the back grind- 
ing step, a protective adhesive tape is applied to 
the obverse surface of the wafer in order to protect 
this surface from contamination and damage due to 
grinding dust and the like. 

In a conventional apparatus for applying the 
protective adhesive tape to the wafer surface, a 
wafer transport mechanism takes one wafer at a 
time out of a cassette placed in a predetermined 
position and delivers the wafer to a positioning 
mechanism. After the positioning mechanism cen- 
ters the wafer and sets an orientation flat in posi- 
tion, the wafer transport mechanism transfers the 
wafer to a tape applying mechanism which applies 
the protective adhesive tape to the obverse surface 
of the wafer. Subsequently, the wafer transport 
mechanism stores the wafer in a predetermined 
cassette. 

After a back grinding treatment, a remover 
adhesive tape having a stronger adhesion than the 
protective adhesive tape is applied to the outer 
surface of the protective adhesive tape adhering to 
the wafer surface. The remover tape is then pulled 
up to remove the protective tape from the wafer 
surface. 

In a conventional apparatus for removing the 
protective adhesive tape from the wafer surface, a 
wafer transport mechanism takes the wafers having 
undergone the back grinding treatment, one at a 
time, out of a cassette placed in a predetermined 
position and delivers each wafer, after position set- 
ting, to a tape removing mechanism for removing 
the protective adhesive tape from the wafer sur- 
face. Then the wafer transport mechanism stores 
the wafer stripped of the protective adhesive tape 
in a predetermined cassette. 

In conventional practice, as noted above, the 
process of applying the protective adhesive tape to 



the wafer surface and the process of removing the 
protective adhesive tape therefrom are carried out 
by independent and separate apparatus. 

However, a large space is required for install- 
5 ing the two types of apparatus for separately carry- 
ing out the protective tape applying process and 
the protective tape removing process as in the 
prior art. This gives rise to the problem of high 
equipment cost as well. 

70 

SUMMARY OF THE INVENTION 

The present invention has been made on the 
perception that the above two types of apparatus 
75 include mechanisms that perform common func- 
tions, and its object is to provide a small and 
inexpensive apparatus capable of carrying out the 
protective adhesive tape applying and removing 
processes. 

20 The above object is fulfilled, according to the 
present invention, by an apparatus for applying a 
protective adhesive tape to surfaces of semicon- 
ductor wafers preparatory to a back grinding treat- 
ment, and removing the protective adhesive tape 

25 from the wafer surfaces after the back grinding 
treatment, the apparatus comprising: 

at least one cassette loading mechanism for 
storing a cassette containing a plurality of wafers in 
a plurality of stages; 

30 a single wafer positioning mechanism for posi- 

tioning the wafers taken out of the cassette; 

a tape applying mechanism for applying the 
protective adhesive tape to a surface of each wafer 
prior to the back grinding treatment; 

35 a tape removing mechanism for removing the 

protective adhesive tape from the surface of each 
wafer by using a remover adhesive tape having a 
strong adhesion after the back grinding treatment; 
and 

40 a single wafer transport mechanism for trans- 
porting the wafers from the cassette to the wafer 
positioning mechanism, transporting each wafer po- 
sitioned before the back grinding treatment from 
the wafer positioning mechanism to the tape apply- 

45 ing mechanism, transporting each wafer positioned 
after the back grinding treatment from the wafer 
positioning mechanism to the tape removing 
mechanism, transporting each wafer having the 
protective adhesive tape applied thereto from the 

so tape applying mechanism to a predetermined cas- 
sette, and transporting each wafer stripped of the 
protective adhesive tape from the tape removing 
mechanism to a predetermined cassette. 

According to the present invention, the cas- 

55 sette loading mechanism, wafer positioning mecha- 
nism and wafer transport mechanism are shared by 
the tape applying mechanism and tape removing 
mechanism. This realizes a small and inexpensive 
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apparatus capable of carrying out two processes of 
applying the protective adhesive tape to wafer sur- 
faces and removing the protective tape therefrom. 

BRIEF DESCRIPTION OF THE DRAWINGS 

For the purpose of illustrating the invention, 
there are shown in the drawings several forms 
which are presently preferred, it being understood, 
however, that the invention is not limited to the 
precise arrangements and instrumentalities shown. 

Fig. 1 is a plan view of a first embodiment of the 

present invention; 

Fig. 2 is a front view of the first embodiment; 
Fig. 3 is a front view of a principal portion of the 
first embodiment showing a protective adhesive 
tape applying process; 

Fig. 4 is a front view of the principal portion 
showing an excess tape cutting process; 
Fig. 5 is a front view of a further principal 
portion showing a remover adhesive tape apply- 
ing process; 

Fig. 6 is a front view of the further principal 
portion showing a protective adhesive tape re- 
moving process; 

Fig. 7 is a plan view of a second embodiment; 
Fig. 8 is a plan view of a modified wafer trans- 
port mechanism for use in the first embodiment; 
and 

Fig. 9 is a plan view of a modified wafer trans- 
port mechanism for use in the second embodi- 
ment. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Preferred embodiments of the present inven- 
tion will be described in detail hereinafter with 
reference to the drawings. 

First Embodiment 

Fig. 1 is a plan view of an apparatus in a first 
embodiment of the present invention for applying 
and removing a protective adhesive tape to/from a 
wafer surface. Fig. 2 is a front view of the appara- 
tus. 

This apparatus basically includes a plurality of 
(four in the illustrated embodiment) cassette load- 
ing mechanisms 1, a single wafer positioning 
mechanism 2, a tape applying mechanism 3, a 
tape removing mechanism 4, and a single wafer 
transport mechanism 5. 

Each of the cassette loading mechanisms 1 
contains a cassette 6 storing a plurality of wafers 
W in a plurality of stages with an wafer inlet/outlet 
opening directed toward a common center P. 

The wafer transport mechanism 5 includes a 



transport frame 7 rotatable about the center P as 
well as vertically movable, and a transport arm 8 
supported on the frame 7 to be linearly movable 
forward and backward. The transport arm 8 is ca- 
5 pable of suction-supporting a wafer W at an ex- 
treme end thereof and moving the wafer W into 
and out of a selected stage in the cassette 6. 

The wafer positioning mechanism 2 includes a 
support table 10 with a chuck 9 mounted centrally 

w on an upper surface thereof. The chuck 9 is rotat- 
able about an axis Q and movable horizontally. The 
support table 10 carries a CCD camera 11 fixed 
thereto for detecting position of a peripheral edge 
of the wafer W. When the wafer W is placed on the 

75 chuck 9 by the wafer transport mechanism 5, the 
CCD camera 1 1 detects the peripheral edge of the 
wafer W while the chuck 9 is rotated. If the wafer 
W is displaced from the center or a phase shift of 
an orientation flat is found, the chuck 9 is moved 

20 horizontally to center the wafer W or place the 
orientation flat in position. 

The wafer W properly positioned is supported 
again by the transport arm 8 of the wafer transport 
mechanism 5 and delivered to the tape applying 

25 mechanism 3 or the tape removing mechanism 4. 

The tape applying mechanism 3 includes a 
support table 13 with a chuck 12 disposed centrally 
thereof, a tape applying unit 14, a tape cutter 15 
and an excess tape removing unit 16. A tape reel 

30 17 supplies a protective adhesive tape 18 of low 
adhesive strength and having a width greater than 
a diameter of the wafer W. After a separator 19 is 
removed, the tape 18 is led to an application roller 
20 of the tape applying unit 14, and further to an 

35 excess tape takeup reel 22 under guiding action of 
a group of rollers 21 of the excess tape removing 
unit 16. The two units 14 and 16 are movable 
rightward and leftward in the drawings indepen- 
dently of each other by a two, upper and lower, 

40 stage screw feed mechanism 23. 

A process of applying the protective adhesive 
tape 18 will be described next with reference to 
Figs. 3 and 4. 

When, in an initial state as shown in Fig. 2, the 

45 wafer W is placed in position on the support table 
13, the tape applying unit 14 is first moved right- 
ward to apply the protective adhesive tape 18 to a 
surface of the wafer W as shown in Fig. 3. Next, 
the tape cutter 15 is lowered to cut the protective 

so tape 18 along the peripheral edge of the wafer W. 
After the cutter 15 is retracted upward, the excess 
tape removing unit 16 is moved rightward as shown 
in Fig. 4, to peel off tape portions lying outside the 
wafer W. Subsequently, the two units 14 and 16 

55 are moved leftward together to return to the initial 
state. During the above steps, an excess tape 
portion 1 8a is taken up by action of a takeup motor 
25. and the separator 19 by action of a takeup 
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motor 24. A motor 17a is connected to the tape 
reel 17 for winding the protective adhesive tape 18 
a predetermined distance backward after the ex- 
cessive tape 1 8a is taken up. 

The tape removing mechanism 4 includes a 
support table 27 with a chuck 26 disposed centrally 
thereof, a tape applying unit 28 and a tape remov- 
ing unit 29. A tape reel 30 supplies highly adhesive 
remover tape 31 having a width smaller than the 
wafer diameter. The remover tape 31 is led to a 
takeup reel 34 by way of an application roller 33 of 
the tape applying unit 28 and a group of rollers 32 
of the tape removing unit 29. The two units 28 and 
29 are movable rightward and leftward indepen- 
dently of each other by a two, upper and lower, 
stage screw feed mechanism 35. 

A process of removing the protective adhesive 
tape from the wafer surface will be described next 
with reference to Figs. 5 and 6. 

When, in an initial state as shown in Rg. 2, a 
wafer W having undergone a back grinding treat- 
ment is placed on the support table 27, the tape 
applying unit 28 is first moved leftward to apply the 
remover adhesive tape 31 to the protective adhe- 
sive tape on the wafer surface as shown in Fig. 5. 
Next, the tape removing unit 29 is moved also 
leftward to pull up the remover tape 31, whereby 
the protective tape 18 firmly adhering to the re- 
mover tape 31 is separated from the surface of the 
wafer W. During the above steps, a feed motor 36 
and a takeup motor 37 are operated as appropriate, 
to feed out the remover tape 31 and to takeup a 
remover tape portion 31a bonded to the protective 
tape 18. 

The wafer to which the protective adhesive 
tape has been applied by the tape applying 
mechanism 3, and the wafer from which the protec- 
tive adhesive tape has been removed by the tape 
removing mechanism 4, are again supported and 
transported by the wafer transport mechanism 5 
and stored in predetermined cassettes 6. 

In the foregoing embodiment, the wafer trans- 
port mechanism . 5 has one transport arm 8. In- 
stead, as shown in Rg. 8, the wafer transport 
mechanism 5 may have two transport arms 8a and 
8b arranged in juxtaposition and driven indepen- 
dently of each other. Alternatively, the two transport 
arms may be arranged one over the other. With the 
two transport arms, the first transport arm 8a may 
hold a wafer before the treatment, while the second 
transport arm 8b is used to take out a treated 
wafer. Thereafter the first transport arm 8a may 
transport the untreated wafer to the tape applying 
mechanism 3 or the tape removing mechanism 4. 
In this way, use of the two transport arms will 
promote processing efficiency. 

Second Embodiment 



Fig. 7 is a plan view of a second embodiment 
of the present invention. 

This apparatus basically includes a plurality of 
vertically movable cassette loading mechanisms 1 

5 arranged in a row in a front region of the apparatus, 
a single wafer transport mechanism 5 movable 
rightward and leftward in Rg. 7 and having a 
swivelable and flexible transport arm 8, and a sin- 
gle wafer positioning mechanism 2 disposed be- 

w tween a tape applying mechanism 3 and a tape 
removing mechanism 4. This apparatus functions in 
the same way as the preceding embodiment. That 
is, the transport arm 8 moves horizontally to trans- 
port a wafer W from one of the cassette loading 

75 mechanisms 1 to the wafer W positioning mecha- 
nism 2 for setting the wafer W in position. Then the 
transport arm 8 transports the wafer set in position 
to the tape applying mechanism 3 for application 
thereto of a protective adhesive tape, or to the tape 

20 removing mechanism 4 for removal therefrom of 
the protective adhesive tape. 

In this embodiment also, the wafer transport 
mechanism 5 may include two transport arms 8c 
and 8d arranged vertically as shown in Fig. 9. 

25 These arms 8c and 8d are selectively driven by 
respective rotary shafts to promote processing effi- 
ciency. It is of course possible to provide three 
transport arms arranged vertically and driven in- 
dependently of one another. 

30 The present invention may be embodied in 

other specific forms without departing from the 
spirit or essential attributes thereof and, accord- 
ingly, reference should be made to the appended 
claims, rather than to the foregoing specification, as 

35 indicating the scope of the invention. 

Claims 

1. An apparatus for applying protective adhesive 
40 tape to surfaces of semiconductor wafers pre- 

paratory to a back grinding treatment, and re- 
moving the protective adhesive tape from the 
wafer surfaces after the back grinding treat- 
ment, said apparatus comprising: 
45 at least one cassette loading mechanism 

for storing a cassette containing a plurality of 
wafers in a plurality of stages; 

a single wafer positioning mechanism for 
positioning the wafers taken out of said cas- 
50 sette; 

a tape applying mechanism for applying 
said protective adhesive tape to a surface of 
each wafer prior to said back grinding treat- 
ment; 

55 a tape removing mechanism for removing 

said protective adhesive tape from said surface 
of each wafer by using a remover adhesive 
tape having a strong adhesion after said back 
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grinding treatment; and 

a single wafer transport mechanism for 
transporting the wafers from said cassette to . 
said wafer positioning mechanism, transporting 
each wafer positioned before said back grind- 5 
ing treatment from said wafer positioning 
mechanism to said tape applying mechanism, 
transporting each wafer positioned after said 
back grinding treatment from said wafer posi- 
tioning mechanism to said tape removing w 
mechanism, transporting each wafer having 
said protective adhesive tape applied thereto 
from said tape applying mechanism to a pre- 
determined cassette, and transporting each 
wafer stripped of said protective adhesive tape 75 
from said tape removing mechanism to a pre- 
determined cassette. 

2. An apparatus as defined in claim 1, comprising 

a plurality of cassette loading mechanisms ar- 20 
ranged such that respective cassettes stored 
therein have wafer inlet/outlet openings direct- 
ed toward a common center, said wafer trans- 
port mechanism including a transport frame 
rotatable about said center and vertically mov- 25 
able, and transport arm means supported on 
said frame to be linearly movable forward and 
backward for suction-supporting each wafer at 
an extreme end thereof and moving each wafer 
into and out of a selected stage in the respec- 30 
tive cassettes. 

3. An apparatus as defined in claim 2, wherein 
said wafer transport mechanism includes a plu- 
rality of transport arms drivable independently 35 
of each other. 

4. An apparatus as defined in claim 1, comprising 
a plurality of vertically movable cassette load- 
ing mechanisms arranged such that respective 40 
cassettes stored therein have wafer inlet/outlet 
openings arranged in a row, said wafer trans- 
port mechanism including swivelable and flexi- 
ble transport arm means supported on said 
frame to be linearly movable forward and back- 45 
ward for suction-supporting each wafer at an 
extreme end thereof and moving each wafer 

into and out of a selected stage in the respec- 
tive cassettes. 

50 

5. An apparatus as defined in claim 4, wherein 
said wafer transport mechanism includes a plu- 
rality of transport arms drivable independently 
of each other. 

55 

6. An apparatus as defined in claim 1. wherein 
said wafer positioning mechanism includes a 
support table, a chuck mounted to rotatable 



and horizontally movable on said support table 
for suction-supporting each wafer, and a CCD 
camera for detecting a peripheral edge of each 
wafer, said CCD camera detecting said periph- 
eral edge of each wafer swiveled by said 
chuck, thereby detecting a displacement from 
a center thereof and a phase shift of an- ori- 
entation flat, said chuck being moved horizon- 
tally in accordance with amounts of the dis- 
placement and phase shift to center the wafer 
and place the orientation flat in position. 

7. An apparatus as defined in claim 1, wherein 
said tape applying mechanism includes a sup- 
port table for suction-supporting each wafer, a 
tape applying unit for applying said protective 
adhesive tape to the surface of each wafer, 
said protective adhesive tape having a width 
greater than a diameter of each wafer, a tape 
cutter for cutting said protective adhesive tape 
applied to the surface of each wafer along a 
peripheral edge of the wafer, and an excess 
tape removing unit for peeling off portions ly- 
ing outside the wafer of said protective adhe- 
sive tape after being cut. 

8. An apparatus as defined in claim 1, wherein 
said tape removing mechanism includes a sup- 
port table for suction-supporting each. wafer, a 
tape applying unit for applying said remover 
adhesive tape to said protective adhesive tape 
on the surface of each wafer, and a tape 
removing unit for pulling up said remover ad- 
hesive tape to separate said protective adhe- 
sive tape from the surface of the wafer. 
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